AQP-gating (light and turgor).
[59]
Membrane tension/changes in cell turgor
Membrane trafficking inhibitors inhibited the rate at which the volume of intact Vicia faba guard cells decreased following 0-1.5 MPa osmotic treatments. None.
[101]
Membrane tension Pulses of turgor pressure on individual young Zea mays root cortex cells decreased the hydraulic conductivity (Lp) of those cells. Cells with high Lp responded to HgCl2.
Inhibition was in proportion with the absolute value of water flow within the channel, possibly due to a mechanical stimulus.
[102]
Membrane surface tension/changes in cell turgor
Osmotic permeability (Pf) and activation energy for water transport (Ea) of TIP2;1 grapevine (Vitis vinifera) were dependent on internal turgor pressure.
TIP2;1 acts as a gate in an internal pressure-dependent manner.
[120]
Stresses
Drought stress/drop in cytoplasmic pH (anoxia due to flooding) X-rays of spinach (Spinacia oleracea ) SoPIP2;1 in its closed and open conformation; molecular dynamic simulations.
Dephosphorylation of two conserved serine residues; protonation of a conserved histidine residue.
[106]
Long-term drought Dephosphorylation of PIP2s in tobacco (Nicotiana tabacum) leaves exposed to long-term drought; HgCl2 decreased the water permeability of the leaf tissues of well-irrigated leaves.
AQP-gating (closed conformation)
by dephosphorylation.
[109]
ABA Phosphoproteome analysis following ABA treatment revealed decreased phosphorylation of four members of the Arabidopsis thaliana PM AQP family.
AQP-gating (closed conformation) by ABA-dependent dephosphorylation.
[110]
Apoplastic water potential/turgor Osmotic stress changes AQP phosphorylation in spinach (Spinacia oleracea ), in a manner dependent upon submicromolar concentrations of Ca 2+ . AQP transcript levels are high in vascular tissue.
Phosphorylation by PM-associated protein kinase is strictly dependent on submicromolar concentrations of Ca 2+ .
[107]
Osmotic stress
Mannitol-induced water imbalance resulted in increased AQP in tonoplast fractions of ice plants (Mesembryanthemum crystallinum), as well as a shift in AQP distribution in other membrane fractions. Redistribution of McTIP1;2 was limited by trafficking inhibitors.
AQP re-localization suggests a role for glycosylation and the involvement of a cAMP-dependent signal in the redistribution of McTIP1;2.
[114]
Osmotic gating Inhibition of AQP activity in isolated Chara coralline internodes increased with as the concentration and molecular size of solutes increased (reflection coefficients Unknown ?
Co-expression and physical interaction of nonfunctional and functional ZmPIPs resulted in changes in the permeability of Xenopus oocytes to water, based on the amount of injected complementary RNA.
Formation of alternative heterotetramers alters AQP activity.
[116]
? Artificial heterotetramers with a defined proportion of NtAQP1 to tPIP2;1 tetramer affected the transport of water in yeast.
[119] ? MpPIP1;1 (which exhibits no water-channel activity) facilitated the activity of MpPIP2;1 in a phosphorylation-dependent manner.
Cooperative regulation of MpPIP2;1 was regulated by phosphorylation of MpPIP1;1.
[117]
